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ABSTRACT : 

PURPOSE: To prevent the generation of a through current and to 
stabilize a 

circuit in a high voltage source system by providing a level shifting 
circuit 

with a gate circuit for fixing the potential of the level shifting 
circuit at 

the occurance of abnormality. 

CONSTITUTION: The gate circuit is constituted by adding a 
detection circuit 

10 for monitoring a low voltage source VCC and detecting its abnormal 
rise and 

two transistors (TRs) QP1, QN1 for receiving an output from the 
circuit 10 by 

their gates to a convensional level shifting circuit. The n-channel 
TR QN1 is 

connected between ground and the output terminal Tl of the level 
shifting 
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circuit, and if abnormality is detected in the VCC, it is turned on 
to fix the 

output terminal Tl to the ground. Thereby an output terminal 5 is 
initialized 

to a high impedance state. On the other hand, the sources of two p- 
channel TRs 

Ql, Q3 in the level shifting circuit are connected to a high voltage 
source VDD 

through the p- channel TR QP1, and when the VCC is abnormal, the QP1 
is turned 

off, so that the level shifting circuit is disconnected from the VDD 
and a 

current flow disappears. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a level shift circuit. 
[0002] 

[Description of the Prior Art] Drawing 3 is the circuit diagram showing an example of a driver circuit using the 
conventional level shift circuit. It connects with the input of the inverter 2 which uses the source of a low 
battery (it is henceforth described as VCC) as the source, and the input edge T is inputted into the inverter 3 
with which the output of this inverter 2 similarly uses VCC as the source further. The output of these two 
inverters 2 and 3 is connected to the gate of two N channel mold insulated-gate field-effect transistors 
(henceforth an N channel transistor) Q2 and Q4 which constitute a level shift circuit. A level shift circuit 
between the source of the high voltage (it is henceforth described as VDD), and a gland A P channel mold 
insulated-gate field-effect transistor Ql, the N channel transistor Q2 and the P channel transistor Q3, and the 
N channel transistor Q4 have composition respectively connected to a serial. (It is hereafter called a P channel 
transistor) The node Tl of the P channel transistor Q3 and the N channel transistor Q4 is connected to the 
gate of the P channel transistor Ql. On the other hand, the node T2 of the P channel transistor Ql and the N 
channel transistor Q2 is connected to the gate of the P channel transistor Q3. 

[0003] The output Tl of a level shift circuit is inputted into the gate of the P channel transistor Q5 where the 
drain was connected to the output terminal 5 through the inverter 4 which uses VDD as the source. Since the 
high voltage is impressed to the transistors Q1-Q5 after a level shift circuit, and an inverter 4 here, it is a 
quantity proof-pressure design. 

[0004] The signal of VCC level inputted into the input edge T as actuation is changed into the signal of VDD 
level by the level shift circuit, and when the input edge T is 0 and a high impedance and T are 1, i.e., VCC, 1, 
i.e., VDD, is outputted to the output terminal 5 of IC. 

[0005] If VCC goes up unusually as shown in the wave form chart of drawing 5 (time of day to), the transistor 
of a VCC system carries out breakdown, and the potential of Tl will become unfixed and will serve as Til 
level ( drawing 5 (c)). An output terminal 5 is turned on or turned off with this signal level ( drawing 5 (d)). 
[0006] 

[Problem(s) to be Solved by the Invention] The source of the high voltage from a dc-battery and the source of 
a low battery which lowered the pressure of it with 3 terminal regulator etc. are used for IC which has two 
power sources generally used by the automatic in the car one. 

[0007] If the source of a low battery goes up by the abnormalities of 3 terminal regulator and pressure- 
proofing of the transistor of the source system of a low battery is exceeded, breakdown of the transistor will 
be carried out and it will become insufficient [ the output ]. 

[0008] Since the input of a level shift circuit also became insufficient, the penetration current occurred, and 
the output terminal of IC also had further the output of a level shift circuit, and the trouble of having become 
an indeterminate and causing abnormalities in the whole system. 
[0009] 

[Means for Solving the Problem] The level shift circuit of this invention supervised the source of a low battery, 
and is equipped with the detecting circuit which detects an unusual rise, and the gate circuit which suspends 
actuation of a level shift circuit and fixes potential in response to the signal at the time of an abnormal 
occurrence. 
[0010] 

[Example] Next, this invention is explained with reference to a drawing. Drawing 1 is the circuit diagram of 
the 1st example of this invention. The detecting circuit 10 which supervises the source (VCC) of a low battery 
to the conventional level shift circuit of drawing 3 , and detects the abnormality rise, and two transistors QP1 
and QN1 which receive the output in the gate add, and a gate circuit is constituted. The N channel transistor 
QN1 is turned on, when it connects between a gland and the outgoing end Tl of a level shift circuit and 
abnormalities are detected by VCC, and it fixes an outgoing end Tl to a gland. Thereby, an output terminal 5 
is initialized by the hi-z state. On the other hand, the source of two P channel transistors Ql and Q3 of a level 



shift circuit is connected with VDD through the P channel transistor QP 1, when QP1 turns [ VCC ] off at the 
time of abnormalities, a level shift circuit will be separated from VDD and a current will not flow. 
[0011] As mentioned above, a penetration current is prevented as described, and an output can be initialized 
and it can fix. 

[0012] Drawing 2 is the circuit diagram showing the 2nd example of this invention. 

[0013] The N channel transistors QN1 and QN2 are added to drawing 3 , and a gate circuit is constituted. It 
connects with the gate of the N channel transistor Q2, and the N channel transistor QN2 is turned on more 
than VCC at the time of detection, makes QN2 an OFF state, and prevents a penetration current. On the other 
hand, the N channel transistor QN1 is the same as that of the 1st example of drawing 1 . The same 
effectiveness as drawing 1 can be acquired as mentioned above. ~ 
[0014] In addition, the abnormality detecting circuit in VCC can be easily constituted using a comparator 6, as 
an example is shown in drawing 4 . What is necessary is just to input the level which wants to detect more 
than VCC rating to the (-) side input using the partial pressure by two resistance Rl and R2 connected to the 
serial between VDD and a gland. [ of a comparator ] (+) The electrical potential difference according to VCC 
or it is inputted into the side input V5. 

[0015] Actuation of the level shift circuit of this invention is explained using drawing 5 which explained un- 
arranging [ of the conventional technique ] previously. 

[0016] time of day to if it sets and VCC exceeds abnormality detection level ( drawing 5 (a)), the output 
signal of a detecting circuit 10 becomes 1 ( drawing 5 (b)), i.e., VDD, and this fixes Tl to 0 having 
( drawing 5 (c)) - an output terminal 5 yes, it becomes - impedance ( drawing 5 (d)). 
[0017] 

[Effect of the Invention] Since the gate circuit which detects the abnormality rise of the source of a low 
battery according [ this invention ] to failure of a power system etc. like when it explained above, and fixes 
the potential of a level shift circuit in that case was prepared, a penetration current is prevented and it has the 
effectiveness that the circuit of the source system of the high voltage can be stabilized. 



[Translation done.] 



